The dephosphorylation of glial fibrillary acidic protein (GFAP) in the immature rat hippocampus is catalyzed mainly by a type 1 protein phosphatase.
We used protein phosphatase inhibitors to study the phosphatase activity involved in the dephosphorylation of the astrocyte marker glial fibrillary acidic protein (GFAP) in a cytoskeletal fraction and in slices prepared from hippocampi of immature rats. Cytoskeletal proteins were labelled with [gamma 32P]ATP in the presence of Ca2+ and calmodulin and then allowed to dephosphorylate through the activity of bound protein phosphatases. Dephosphorylation was inhibited by the protein phosphatase inhibitors okadaic acid and microcystin-LR, but not by EGTA. Maximal inhibition was given by 1 microM okadaic acid and 10 nM microcystin-LR. This difference of two orders of magnitude in the sensitivity of the dephosphorylation to the inhibitors indicates that the bound dephosphorylating activity in the cytoskeletal fraction was due to a type 1 protein phosphatase, rather than protein phosphatase 2A which is equally sensitive to okadaic acid and microcystin-LR. To investigate the dephosphorylation of GFAP in intact tissue we incubated slices with various concentrations of the cell-permeable inhibitor okadaic acid in the presence of [32P] phosphate. Net [32P]-incorporation into GFAP was increased by okadaic acid due to inhibition of dephosphorylation; the minimum effective concentration was 25 nM. Since the IC50 for inhibition of protein phosphatase 2A by okadaic acid is 0.1 nM, this result indicates that in intact tissue GFAP dephosphorylation is primarily due to a type 1 protein phosphatase.